It is well knownthat hypothyroidism sometimesgives rise to hyponatremia (1) . Accordingly, many investigations on the potential mechanisms, whereby hyponatremia develops in hypothyroidism, have been carried out. So far; however, there is no clear explanation for the development of hyponatremia in hypothyroidism. These difficulties might be mainly due to the multiplicity of the pathophysiology in hypothyroidism, involving impaired renal and cardiovascular functions as well as distortion of hypothalamo-adrenal systems , antidiuretic hormone (ADH)and atrial natriuretic peptide (ANP) release, which play important roles in water and electrolyte metabolisms (2, 3) . In hypothyroidism, decreases in free water formation and urine volume, especially following an acute water load, were consistently noticed, irrespective of the presence or absence of hyponatremia (3) . Diminished ability of the kidney to excrete free water fails to produce maximumurine dilution, leading to water retention with consequent hyponatremia. Several mechanisms may be given to explain the diminished free water formation. First, ADHhas been reported to enhance renal water reabsorption in the collecting duct via the action mediated by ADHV2-receptors (4). Increases in plasma ADH decrease free water excretion, thereby resulting in water retention which leads to hyponatremia. Increases in plasma osmolality and decreases in plasma volumestimulate the release of ADH, respectively via osmoreceptors and via volumereceptors. Whenthe situation is vice versa, ADHrelease is restrained. Therefore, a reduction in plasma osmolality and a rise in plasma volume inhibit ADHrelease, thus leading to water diuresis with subsequent normoVolemiaand eunatremia. Whenthere is an increased ADHrelease, associated with the presence of hypervolemic hyponatremia with impaired urine dilution, it is well knownthat the pathological state is coined as the syndrome of inappropriate secretion of ADH(SIADH). Skowsky and Kikuchi (5) showed that plasma ADHwas elevated and was not sufficiently suppressed in response to decreases in plasma osmolality in hypothyroidism. Laczi et al (6) reported that patients with severe hypothyroidism had high plasma ADH and decreases in osmotic threshold ADHrelease. Onthe other hand, plasma ADHhas been shown to be low, and ADHresponses to changes in plasma osmolality are attenuated in hypothyroidism (3, 7). In particular, Ota et al (3) showed that plasma ADHis decreased in hypothyroidism, but it did not decrease in response to a fall in plasma osmolality after an acute water load. These findings strongly suggest that there is impaired osmoregulation of ADHrelease and/or a decrease in the metabolic clearance rate (MCR)ofADH. Indeed, the MCR of circulating hormones has been known to fall in hypothyroidism.
Moreover, it is well knownthat severe hypothyroidism provokes the hypo function of the hypothalamo-adrenal axis (8) . Furthermore, secondary hypopituitarism has been shown to induce the inappropriate secretion of ADHin the absence of hypovolemia (9). Shoji et al (10) reported that hyponatremia observed in severe hypothroidism is improved by the replacement of glucocorticoid, but not of thyroid hormone. However, decreases in cardiac output and increases in peripheral resistance have been shown in hypothyroidism, which give rise to hypovolemia leading to increased ADHrelease (2). Hyponatremia with hypovolemia (hypotonic dehydration) differs from SIADHassociated with hypervolemia. Secondly, reductions in renal glomerular filtration rate (GFR) and in renal blood flow (RBF) have been documented in hypothyroidism (1 1). These hypo functions lead to a reduction in free water formation, due to a fall in distal tubular urine flow and/or to diminished water reabsorption in the collecting duct induced by dissipation of osmotic gradient in the renal medulla. Thirdly, plasma ANP,which exerts diuresis and natriuresis, has been shown to decrease due to a reduction in ANP synthesis and its release in hypothyroidism (12) . In fact, Ota et al reported that plasma ANPwas low in association with a fall in free water formation in hypothyroidism, and the replacement of thyroid hormone restored these derangements to normal states (3). Therefore, the possibilities that a fall in circulating ANPinduces diminished GFR and RBF, thereby resulting in disarrangement of the osmotic gradient in the renal medulla, leading to impaired free water formation with consequent hyponatremia, can not be ruled out, because ANPincreases GFR 
